The study aim was to determine the association frequency of orthostatic hypotension (SBP fall у20 mm Hg) was similar in both groups [at 9 min: 9 (17%) vs between use of antihypertensive drugs and orthostatic hypotension on prolonged standing in an elderly in-5 (23%)]. Automatically determined measurements also revealed similar orthostatic SBP responses in both patient population.
Introduction
elderly in-patient population. The role of antihypertensive drugs such as diuretics, beta-adrenoreceptor blockers, calcium channel
Subjects and methods
blockers and angiotensin-converting enzyme inhibitors in contributing to orthostatic hypotension is Subjects unclear. Some authors consider that such antihyperConsecutive hospital in-patients of more than 3 days tensive drugs can make a significant contribution to duration on general medical wards aged over 60 orthostatic blood pressure (BP) falls [1] [2] [3] [4] although years who were not acutely unwell were recruited many studies have shown no association between to the study if they were able to walk 10 or more use of such medication and orthostatic hypotensteps with or without a walking frame, and were sion. [5] [6] [7] [8] [9] [10] [11] [12] [13] Variation in the assessment and definition able to stand with no more than minimal assistance of orthostatic hypotension and the often multifor 10 min. Patients with anaemia (haemoglobin factorial nature of the condition make interpretation Ͻ10 g/dl), on treatment for Parkinson's disease or of associations and comparison between studies diftaking antimuscarinic drugs or tricyclic antidepressficult. Orthostatic BP responses in well elderly comants and those not in sinus rhythm were excluded. munity-dwelling persons who use antihypertensive
The study was approved by the Leicestershire Ethics therapy may differ from those occurring in elderly Committee and written informed consent was given hospital in-patients where there is often concern by the patients. that such treatment can precipitate significant orthostatic hypotension. 1 Most studies have assessed orthostatic responses only once or twice in the first Procedures 3 min of standing; 5, 8, 9, 11, 13 whether antihypertensive drugs reduce orthostatic tolerance on prolonged All subjects were investigated in the morning standing, particularly in frail elderly patients is between 10.30-12.30 hours, ie, more than 2 h after unclear.
breakfast. After resting supine for 10 min, nine BP The aim of this study was to determine the associmeasurements were taken over a 10-min period, six ation between the use of antihypertensive drugs and were taken by a mercury sphygmomanometer and three by an automatic BP monitor (SpaceLabs 90207). Two investigators simultaneously, but inde- taneously were compared for agreement within 5 mm Hg and 10 mm Hg of each other. Where differences in BP occurred between investigators the average value was taken. Supine BP taken manually was When measured manually there were significant orthostatic SBP falls after 3 min of standing in both defined as the mean of the last two readings and that taken automatically as the last supine measurement treated and non-treated groups (on treatment group: F = 9.5, P Ͻ 0.001; without treatment: F = 16.0, taken by the monitor. Orthostatic BP change was calculated by subtracting standing measurements at P Ͻ 0.001); in both groups the orthostatic fall was greater with time spent standing (on treatment: each time point from the supine reading for each subject. Orthostatic hypotension was defined as a F = 5.2, P = 0.01; without treatment: F = 12.3, P Ͻ 0.001). However there was no difference in the systolic BP (SBP) fall on standing of у20 mm Hg and/or a DBP fall of у10 mm Hg. mean orthostatic SBP fall between the groups taking or not taking antihypertensive therapy. There were Changes in orthostatic responses with time spent standing and responses between groups were comno significant changes in standing compared to supine DBP in either group. When measured by the pared by two-way analysis of variance. Proportional data were compared by the 2 test. automatic monitor alone the SBP fall at 5 min in the untreated group was significant. Again there were no significant orthostatic differences between
Results
treated and non-treated groups. Heart rate increased significantly on standing by a similar degree in both Seventy-four patients were studied, 22 were not taking any antihypertensive medication, their charactreated and untreated groups (treated group: at 2 min of standing, 7±7/min, at 5 min, 8±8/min, at 8 min, teristics are shown in Table 1 . Mean supine SBP measured both manually and automatically was 8±9/min vs untreated group: 6±6/min, 7±6/min and 8±7/min, respectively). higher in the group on antihypertensive treatment compared to the group not on treatment. Of all patients 52 (70%) were taking one or more antihyOrthostatic hypotension pertensive drugs, of these 33 (63%) took diuretics, 18 (35%) calcium channel blockers, 15 (29%) angiAs shown in Table 2 there was no significant difference in the frequency of orthostatic hypotension otensin-converting enzyme inhibitors and 11 (21%) beta-adrenoceptor blockers. More patients in the (SBP fall у20 mm Hg and/or DBP fall у10 mm Hg) between either treated or non-treated groups antihypertensive therapy group had a history of cardiac failure (9 vs 0, P = 0.05) and hypertension (33 whether BPs were measured manually or by the automatic monitor. vs 7, P = 0.025) than in the no treatment group.
Of the BP measurements taken simultaneously by both investigators, 99% of systolic and 95% of diasEffect of taking у2 antihypertensive drugs tolic readings in the supine position agreed within 5 mm Hg, and during standing 98% of both systolic Of those patients taking antihypertensive therapy, 23 (45%) were taking two or more drugs. Orthostatic and diastolic readings agreed within 5 mm Hg. All BP recordings in both positions taken simul-BP responses (at 9 min standing: −8±14/1±7 mm Hg) and the frequency of orthostatic hypotension (SBP: taneously agreed within 10 mm Hg of each other. 17%; DBP: 4%) were similar to that found in the of prolonged standing, for up to 10 min without movement should reveal the presence of any group not taking such therapy.
delayed orthostatic hypotension. However, in the present study, despite using two independent Discussion methods to assess BP falls, the prevalence of orthostatic hypotension was similar in treated and nonUsing two independent methods of BP measurement and two independent investigators, so as to ensure treated groups and no greater in a subgroup taking two or more antihypertensive drugs. Both groups reliable BP recordings and to reduce the chance of bias, falls in BP on standing have been shown to be were similar in regard to age and anthropometric measurements, both factors that have been associano greater in elderly hospital in-patients taking antihypertensive therapy compared to those not taking ted with orthostatic hypotension. 14 A history of hypertension was more common and SBP higher in such therapy. Orthostatic BP and heart rate responses were similar in both groups during the 9-the antihypertensive treated group; this however would be expected to increase, not reduce, the fremin standing period although in both groups there was a greater SBP fall with increasing time spent quency of orthostatic hypotension. 14 This study did not address the association of antihypertensive therupright. It should be stressed that this was an observational study, patients were not randomised to apy with orthostatic responses in patients with previously known or symptomatic orthostatic hypotentreatment or no-treatment groups, the results therefore have to be interpreted with caution. The selecsion but considered a group of patients at risk of orthostatic hypotension. This will tend to reduce tion criteria allowed for a wide range of hospital inpatients to be studied; only those acutely unwell, any effect from prescribing bias, ie that patients with suspected orthostatic hypotension would be less bed-bound or unable to stand with assistance were excluded. It is possible however, that some of the likely to receive antihypertensive treatment. However this needs to be balanced against the potential excluded patients by the nature of the exclusion criteria may have had 'orthostatic hypotension' and bias inherent in a non-randomised observational study. Although this and other studies [6] [7] [8] [9] [10] [11] [12] [13] suggest no would not have been selected for study.
The association of antihypertensive therapy with association of antihypertensive treatment with orthostatic hypotension in elderly patients, this is in orthostatic hypotension is unclear. Although it is considered that such therapy can precipitate orthocontrast to the findings of a previous report of an outpatient group at risk of orthostatic hypotension, static BP falls [1] [2] [3] [4] many studies have shown no or only a weak association between their use and namely treated elderly hypertensives, where withdrawal of treatment did to a modest degree reduce orthostatic hypotension. [5] [6] [7] [8] [9] [10] [11] [12] [13] However, many of these studies were carried out in the community where, the incidence of orthostatic hypotension.
15
To reduce bias from the manually determined in general, the population will be relatively healthy in comparison to a hospital population. The tendBPs, two investigators simultaneously but independently recorded measurements in 40% of patients; ency to age related orthostatic hypotension is probably multi-factorial in nature, 1 the presence of one these values agreed closely with each other providing confidence that measurements taken by each factor alone, for example, use of antihypertensive therapy, may be insufficient to produce significant investigator alone were comparable. Measurements taken by auscultation and the automatic BP monitor BP falls on standing. In contrast to subjects in the community, a hospital in-patient population conrevealed a similar pattern of orthostatic responses but are not directly comparable, the SpaceLabs sists of more frail persons with a greater tendency to orthostatic hypotension, consequently an additional 90207 uses the oscillometric principle and an inbuilt algorithm to determine BP, such monitors have stress such as use of antihypertensive therapy might be expected to enhance any tendency to orthostatic a tendency to underestimate orthostatic BP changes compared to the sphygmomanometer. 16 hypotension. In addition the added orthostatic stress hypotension in the elderly. Results of the Italian study
In conclusion no association was found between on blood pressure in the elderly (SPAA 
